Non-radioactive detection of palmitoylated mitochondrial proteins using an azido-palmitate analogue.
While palmitoylation is typically thought of as a cytosolic process resulting in membrane attachment of the palmitoylated proteins, numerous mitochondrial proteins have been shown to be palmitoylated following in vitro labeling of mitochondria with radioactive or bioorthogonal analogues of fatty acids. The fatty acylation of two liver mitochondrial enzymes, methylmalonyl semialdehyde dehydrogenase and carbamoyl phosphate synthetase 1, has been studied in great detail. In both cases palmitoylation of an active site cysteine residue occurred spontaneously and resulted in inhibition of enzymatic activity, thus, suggesting that palmitoylation may be a direct means to regulate the activity of metabolic enzymes within the mitochondria. The progress of investigators working on protein fatty acylation has long been impeded by the long exposure time required to detect the incorporation of [(3)H]-fatty acids into protein by fluorography (often 1-3 months or more). Significant reduction in exposure times has been achieved by the use of [(125)I]-iodofatty acids but these analogues are also hazardous and not commercially available. Herein, we describe a sensitive chemical labeling method for the detection of palmitoylated mitochondrial proteins. The method uses azido-fatty acid analogues that can be attached to proteins and reacted with tagged phosphines via a modified Staudinger ligation. Recently, we used this labeling method, combined with mass spectrometry analysis of the labeled proteins, to identify 21 palmitoylated proteins from rat liver mitochondria.